I. INTRODUCTION
The discovery of the Higgs boson is one of the most important goals for future high energy physics. Although the Higgs mass cannot be precisely predicted in the Standard Model (SM), it can be constrained and deduced from detecting some processes it involves in. The direct search in the LEP experiments via the e + e − → Z * H yields a lower bound of ∼ 77.1 GeV on the Higgs mass [1] . This search is being extended at present LEP2 experiments, which will probe Higgs masses up to about 95 GeV [2] . After LEP2 the search for the Higgs particles will be continued at the LHC for Higgs masses up to the theoretical upper limit. The detection of the Higgs boson at the LHC will be divided into two mass region: M W ≤ M H ≤ 130 GeV, the so-called intermediate mass range, and 130 GeV ≤ M H ≤ 800 GeV. For searching the intermediate mass Higgs boson, the decay H → γγ is still one of the important discovery mode [3] , although techniques of secondary vertex detection in experiment is greatly improved in recent years, which allow the detection of secondary vertices from the decay of b quarks in the decay of H → bb at hadron colliders [4] . For M H > 2M W , 2M Z , Higgs decays to real weak bosons become dominant.
Recent investigation [5] indicates that the radiative process H → ffγ also has some unique characters and could be used to supplement Higgs boson searches for the intermediate mass Higgs boson, where f is a light fermion. However, if the Higgs boson should be detected, to determining whether it is a Higgs boson of the SM or one of its extensions is also necessary. Many extensions of the SM contain more than one Higgs doublet. The two Higgs doublet model(2HDM) is one of the extensions [6] , which has drawn much attentions these years, because in the minimal supersymmetric extension of the SM (MSSM) [6, 7] two Higgs doublets have to be introduced [8] . In the 2HDM, there are three neutral and two charged Higgs bosons, h 0 , H, A, H ± of which h 0 and H are CP-even and A is CP-odd.
In this paper we study the H → ff γ process in the context of the MSSM Higgs sector, where H denotes h 0 , H, and A. We present the decay widths versus Higgs mass changing in intermediate mass region, and compare with the results of the same process in the SM in the case of different parameter choices. In the section II, we present expressions for the decay amplitudes. In the section III, we give our numerical results and discussions.
Here and below, k 1 , k 2 , and k 3 denote momentums of light fermions and photon, respectively, tanβ = v 2 /v 1 , i.e., the ratio of the two vacuum expectation values, and C 0 , C ij and D 0 , D ij are the three-point and four-point Feynman integrals [9] .
The amplitude for h 0 → ff γ is given by
where
with
Here, X denotes W ± , G ± , η ± , and
In above eqs.
, and f box,Z i are form factors, and their explicit expressions are given by
The amplitude of the process H → ff γ can be simply obtained by substituting α → For the simplicity of calculating the amplitude squares, we can parameterize the amplitudes of the process (h 0 , H, A) → ffγ in a general form
Therefore, the amplitude square is given by
Here g i are form factors, which can be expressed as the combinations of the form factors given above. Their tedious expressions are not shown here.
The differential decay widths can be written as
).
III. NUMERICAL RESULTS AND DISCUSSIONS
In our numerical calculation the relevant parameters are chosen as
The Higgs boson masses m h 0 , m H , and m H ± are determined by m A and tanβ as follows [10] 
and
Here the m S is the squark mass which is equal to 1T eV in our numerical calculations. The mixing angle α is fixed by tan β and the Higgs boson mass m A .
tan 2α = tan 2β m
where − π 2 < α < 0. Fig. 2 and Fig.3 show the total decay widths of the processes h 0 , H, A → ffγ versus the Higgs mass varying in the intermediate range for two values tan β = 1.5 and tan β = 30. As can be seen from these figures, the total decay widths for h 0 , H, A → ffγ, where the neutrino, electron, muon, tau, light quarks, and charm quark contributions are included, have some obvious characters comparing with the two-photon widths of the MSSM Higgs bosons decays [11, 12] . First, in the case of tanthe width Γ H→ff γ can exceed the width Γ H→γγ for 140Gev ≤ m H ≤ 200Gev, but the width Γ H→ff γ less than that of the the width Γ H→γγ for m H < 140Gev. Second, In the case of tanβ = 30 the width Γ H→ff γ may be still greater than the width Γ H→γγ but the width Γ A→ffγ is less than the width Γ A→γγ for 130Gev ≤ m H,A ≤ 200Gev. The width Γ h 0 →ff γ is about the same as the width Γ h 0 →γγ for m h 0 < 130Gev.
Comparing with the same process of the SM [5] , we find that in general the widths in the MSSM case are less than that in the SM case, except Higgs mass is around 130 Gev, where the predictions of the SM and MSSM on the ffγ widths are almost the same and indistinguishable.
In conclusion, in addition to be a supplement in searching the Higgs boson through the Higgs decay to two photons, our calculation shows that the process h 0 , H, A → ff γ may play an important role in identifying the Higgs boson being of the SM or the MSSM on the basis of the size of decay widths if the Higgs boson is discoved via this process.
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